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ABSTRACT 

Osing student ability, measured by grade point 
average and cognitive structure, as measured by the number of high 
school and college courses in science and mathematics, as predictor 
variables, the investigator attempted to determine the reliability of 
the use of advance organizers to enhance the retention of meaningful 
concepts. Students enrolled in a required course. Physical Science 
for Elementary Teachers, were the participants and were randomly 
assigned to one of three treatment groups. Group 1 received an 
investigator^developed comparative advance organizer prior to 
instruction in the metric system; group 2, an invest! gator-written 
historical account of its development; and group 3 received no prior 
instruction and was used for control purposes only. All participants 
within each group were subdivided according to ability and cognitive 
structure. The McFee Metric Test, the instrument used as a pretest, 
the study of experimental introductory passages, participation in 
learning activities, posttesting, and delayed posttesting were 
incorporated into the study. A 2 x 3 analysis of variance was used 
and when significant F ratios were obtained, the Scheffe Test was 
used in a post hoc partitioning of the sum-of-squares. Results 
suggested that the comparative advance organizers have potential that 
needs to be more fully utilized. (Author/EB) 
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INTRODUCTION 

As a student progresses through school, he often is faced with the necessity of learning 
meaningful verbal material, Ausubel suggests that learning meaningful verbal material, whether 
totally new to the learner or related to previously learned conepts, can be facilitated by the 
use of advance organizers. Advance organizers are abstract, general, and inclusive statements 
presented prior to new learning tasks to provide specific, relevant anchoring ideas in the 
learner's cognitive structure. 

The fucntion of an advance organizer is to serve as a bridoe between what the learner 
already knows and what he needs to know before he can successfully learn the task at hand, 
Ausubel indicated that this bridging function can be accomplished using an expository advance 
organizer for those learning situations where the material to be learned is totally new to the 
learner and that a comparative advnace organizer can accomplish this bridging function for 
material that is related to concepts previously learned. While both advance organizers provide 
ideational anchoring or scaffolding, the comp=irative advance organizer has the additional func- 
tion of increasing the discriminability of the material to be learned from similar, and often 
conflicting, ideas already fixed in the learner's cognitive structure,^ 

In the learning of meaningful verbal material, advance organizers can enhance the acquisi- 
tion of new concepts by nonarbitrarily and substantively anchoring new concepts to ideas already 
in the learner's cognitive structure. The anchorage provided by the advance orqnaizer acts to 
protect the newly-learned concepts from the interfering effects of other material which may be 
introduced prior to or following the learning experience,^ 
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Ausubel, Stager, and Galte suggest that advance organizers enhance the retention of mean- 
ingful verbal material by strengthening the discrlmlnablllty of the material from those anchoring 
concepts which are already present In the learner's cognitive structure. This Increased discrlm- 
lnablllty counteracts the process whereby the material can no longer be distinguished from the 
Ideational structure In which It was embedded which would result In forgetting. 

Some Investigations of the effectiveness of advance organizers, such as those by Allen^ 
and Schultz,^ have indicated that advance organizers are ir.ore likely to te effective for students 
of lesser ability and for students whose cognitive structure is deficient. Cognitive structure 
is defined as the previously acquired knowledge in a particular field which is relevant for the 
assimilation of another learning task in the same field. ^ These results suggest that the stu- 
dent's ability, as measured by his grade point average (GPA), and the extent of his existing 
cognitive structure, as measured by the number of high school and college courses in science 
and mathematics that the subject has completed, are also factors worth investigacing. 

PURPOSE 

The purpose of th^s study was to determine the effectiveness of a comparative advance 
organizer in the learning and retention of metric system concepts with respect to (1) student 
ab111ty--measured by the subject's grade point average; (2) cognitive structure--the number 
of high school and college courses in science and mathematics completed; and (3) treatment groups- 
comparison of advance organizer, historical introduction, and/or control group. 

PROCEDURE 

The subjects used in this study were students who had enrolled in Physic?.! Science for Ele- 
mentary Teachers, a required course in the elementary education curriculum at St. Cloud State 
College. The subjects enrolled in one of three sections of the course and the intact sections 
were randomly assigned to one of three treatment groups. Group one was given an investigator- 
developed comparative advance organizer prior to instruction in the metric system while the 
second group was given an investigator-written historical account of the development of the metric 
system prior to the introduction of the metric system materials. The third group received neither 
an Introductory passage nor instruction in the metric system. It was used for control purposes 
orfly. 

All of the students in each treatment group section were subdivided according to ability 
and cognitive structure. The average GPA and average cognitive structure for each treatment 
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group was determined. Those subjects with above average GPA were assigned to the high ability 
subgroup while those subjects with below average GPA were assigned to the low ability subgroup. 
In a similar manner those subjects with above avet -ge cognitive structure were assigned to the 
high cognitive structure subgroup while those subjects with below average cognitive structure 
were assigned to the low cognitive structure subgroup. 

The effectiveness of the comparative advance organizer was examined by determining how well 
the subjects learned and retained metric system concepts using the McFee Metric Test.^ The 
McFee Metric Test Is a forty-Item, four option, multiple choice test which was developed by 
E. E. McFee to measure the ability of subjects to perform tasks using metric measures and to make 
Intuitive judgements about metric measures. The first twenty Items, the proficiency subtest, 
measures the subjects ability to perform tasks using metric measures by transferring from one 
metric unit to another metric unit. Questions twenty-one to forty constitute the Intuitive 
subtest which measures the ability of the subjects to make Intuitive judgements about metric 
measures. The scores achle/ed by the subjects on the Intuitive and proficiency subtests on the 
McFee Metric Test and the total test score were used as criterion measures. 

The Procedures used In this study Involved pretesting, study of the experimental Introduc- 
tory passages, participation In classroom learning activities, posttesting, and the administra- 
tion of the delayed posttest. The McFee Metric Test was administered as a pretest prior to the 
Introduction of the experimental passages to establish the Initial experimental conditions. 

Following the pretest, the comparative advance organizer group and the historical Introduc- 
tion group were given their respective passages to read and study. The subjects in these two 
sections then completed the metric system learning activities. Immediately after the completion 
of the metric system learning activities, all three treatment groups were administered the post- 
test to determine the effectiveness of the experimental passages In learning metric system con- 
cepts. After a period of thirty days had elasped, the delayed posttest was administered to all 
three treatment groups using the McFee Metric Test to determine the effectiveness of the Intro- 
ductory passages In aldlng^the retention of metric system concepts. 

The scores on the pretest, the posttest, and the delayed posttest were analyzed using a 2 X 
2X3 analysis of variance. When significant F ratios were obtained, the Scheffe Test^ wcs used 
In a post hoc partitioning of the sum-of-squares. 
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ANALYSIS AND RESULTS 

The scores achieved by the three treatment groups on the posttest and the delayed posttest 
were evaluated with repect to student ability and cognitive structure to determine the effec- 
tiveness of the comparative advance organizer in the learning and retention of metric system 
concepts. 

The results of the posttest were used to determine the effectiveness of the comparative 
advance organizer in learning metric system concepts. The first hypothesis tested was: 
Hypothesis 1 

IIl«rfJnf"n ^*9"^^^"nt difference in the level of concepts attainment by the subjects in the 
treatment groups as measured by the posttest scores. suojetis in tne 

Table 6 shows the results of the analysis of variance as applied to the posttest scores. 
Of the resulting F ratios, proficiency subtest-2.99; intuitive subtest-1 . 77; and total posttest 
score-3.67. only the total posttest score was significant at the .05 level. The conclusion was 
drawn that the experimental passages, the comparative advance organizer and the historical 
introduction, were not effective in the learning of metric system conepts as measured by the 
proficiency subtest and the intuitive subtest but that both passages were effective as measured 
by the total posttest score. Hypothesis 1 was rejected for the posttest score but it was accept- 
ed for the subtests. 
Hypothesis 2 

IJ*llow^ab??itI^cI^Ho'?c f ^^^"""J" the level of concept attainment by high ability students 
or low ability students as measured by the posttest scores. 

Analysis of variance was also applied to the posttest scores to determine the effect of 
student ability on the level of concept attainment as measured by the two subtests and the total 
posttest score achieved on the McFee Metric Test. From the analysis of variance (Table 6) it 
was found that the F values on the proficiency subtest-5. 95 . the intuitive subtest-6.12. and the 
total posttest score-12.11 were all significant at the .05 level. The conclusion was drawn that 
the level of achievement of the high ability students was significantly higher than that of the 
low ability students on both subtests and for the total posttest score. Hyoothesis 2 was rejected. 
Hypothesis 3 

lUpraolMI^n<!?II^'^*"^''^^^^"5" ^" ^"""^ °^ concept attainment by subjects with above 
;os««t"?S!-el '"''"'^'""^ -^tK below average cognitive strictures as measu"S by the 

The F ratios resulting from the analysis of variance of the posttest scores (Table 6). oro- 
ficiency subtest-. 33. intuitive subtest-. 79. and total posttest score-l.Oe were found not to be 
significant at the ,05 level. Th« conclusion was drawn that cognitive structure had no signifi- 
cant effect on the learning of metric system concepts as measured by the KcFee Metric Test. 
Hypothesis 3 was accepted. 
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Thirty days after the posttest was administered, all treatment groups were administered 
the McFee Metric Test as a delayed posttest. The purpose of the delayed posttest was to deter- 
mine the effectiveness of the comparative advance organizer in the retention' of metric system 
concepts. The results.of the analysis of variance of the delayed posttest scores are shown in 
Table 17. 

The fourth hypothesis tested was: 
Hypothesis 4 

There is no significant difference in the amount of material retained by the subjects in the 
treatment groups as measured by the delayed posttest scores. 

Analysis of variance was applied to the delayed posttest scores (Table 17) to determine 
the effect of treatment group on the retention of metric system concepts as measured by the 
McFee Metric Test. The resulting F ratios, proficiency subtest-4.80. intuitive subtest-6.06. 
and total delayed posttest score-7.50. were compared with the critical value of 3.19 at the 
.05 level of significance. The resluts of these comparisons indicated that all F ratios were 
significant. It wa? concluded that both experimental treatments were effective in the reten- 
tion of metric system concepts and that the comparative advance organizer was significantly 
more effective than the historical introduction. Hypothesis 4 was rejected for the proficien- 
cy subtest, the intuitive subtest, and the total delayed posttest score. 
Hypothesis 5 

There is no significant difference in the amount of material retained by the high ability ' 
students or low ability students as measured by the delayed posttest scores. 

Analysis of variance was also applied to the delayed posttest scores to determine the 
effect of student ability on the knowledge of metric system concepts retained as measured by the 
two subtests and the total test score on the McFee Metric Test. From the analysis of variance 
(Table 17) it was found that, of the F ratios obtained, proficiency subtest-3. 23 . intuitive 
subtest-7.09. amd total delayed posttest score'6.63. both the intuitive subtest F value and the 
total delayed posttest score F were significant at the .05 level. The conclusion was drawn that 
the level of retention of metric system concepts of the high ability students as measured by the 
intuitive subtest and the total delayed posttest score. Hypothesis 5 was rejected for the intui- 
tive subtest and the total delayed posttest score but it was accepted for the proficiency subtest* 
Hypothesis 6 

There is no significant difference in the amount of material retained by subjects with above 
average cognitive structure and those with below average cognitive structure as measured by the 
delayed posttest score. 

The F ratios resulting from the analysis of variance of the delayed posttest score (Table 17) 
as applied to cognitive structure, proficiency subtest-! .09, intuitive subtest-1 . 67 . and total 
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de'^ayed posttest score-. 98, were found not to be significant at the .05 level. The conclusion 
was drawn that cognitive structure had no significant effect on the retention of metric system 
concepts as measured by the McFee Metric Test. Hypothesis 6 was accepted. 

IMPLICATIONS 

The results of this study, although conducted within narrow limits, suggest that compara- 
tive advance orgainzers have potential that need to be more fully utilized. The evidence pre- 
sented in this study supporting the use of comparative advance organizers presented prior to the 
teaching of specific concepts may have significant implications for classroom teachers for the 
development of instructional techniques and strategies. In addition, future researchers might 
find that the use of experimental designs which stress long-term retention of concepts, not 
just their immediate recall, can contribute much to our understanding of the learning and 
retention process. 
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